Optimization of gene transfer using cationic lipids in cell lines and primary human CD4+ and CD34+ hematopoietic cells.
Cationic lipids offer several advantages for gene delivery, both in vitro and in vivo. However, high-efficiency gene transfer has been demonstrated only for limited cell types. Here, we examine the level of expression of a luciferase reporter gene, delivered using cationic lipids, in both cell lines and primary human cells including peripheral blood mononuclear cells and CD34(+)-enriched hematopoietic cells. Variables shown to affect the efficiency of gene expression included the type of lipid, the amounts of DNA and lipid, the day of assay following transfection, the media used for lipid:DNA complex formation, the cell number, the promoter driving expression of the reporter gene and the physiological state of the cells (e.g., whether or not cells were differentiated). The maximal luciferase expression observed with the primary cells was one to two orders of magnitude lower than that seen in cell lines. Further studies, possibly involving altering the growth conditions for the cells, or using episomal vectors that will allow extrachromosomal maintenance of the DNA, are required to improve the level of transgene expression in the primary human cell types used here.